Disease management in organic tomato production poses one of the greatest challenges for organic producers humid climates. Both organic and conventional tomato growers have relied on copper (Cu) fungicides to control many diseases, including Septoria lycopersici common in tomato production. However, concerns regarding the use of Cu fungicides, due to its potential to cause phytotoxic plant damage and toxicity to beneficial organisms have be raised. New commercial products and techniques are being made available to farmers with a minimal amount of research to evaluate their efficacy. Scientific evaluation of the efficacy of pest products registered for use in organic agriculture is vital for the success of organic producers. The objective of this research was to: 1) evaluate the efficacy of organic fungicides, 2) investigate the efficacy of compost tea made from either windrow composted cattle manure (WCCM) or vermicomposted cattle manure (VCM), 3) compare the efficacy of organic fungicides with conventional fungicides to control S. lycopersici in organic tomatoes, and 4) evaluate whether mulch type has an affect of tomato yield independent of fungicide applications.
Materials and Methods
Research was carried out at the Horticulture Station in Ames Iowa. Tomato transplants, cv. Mtn. Spring, were planted on May 16 2003 with black plastic mulch for all but the straw mulch treatment. All treatments except for the conventional treatment received 60 pounds of compost N per acre. The compost contained 1.4% N with 27% moisture content. The conventional treatment received 60 pounds of N per acre as urea. Plants were pruned once at the 1 st flower cluster and staked and weaved according to the Florida method. Plants were irrigated with a trickle system to maintain the 6-inch depth tensiometer readings at less than 30 cbars.
The experimental design was a randomized complete block design with four replications and seven treatments. Each treatment row was 24 feet long with ten data plants and two guard plants at the beginning and end of each row. Guard rows were planted in between each treatment row. Treatments included 1) a plastic mulch control, 2) a conventional treatment in which fungicide applications of Bravo plus copper and Quadris plus copper were alternated, 3) a straw mulch control, 4) copper fungicide (Champion), 5) Serenade™ Fungicide (Bacillus subtilis), 6) WCCM compost tea, and 7) VCM compost tea.
Data rows were inoculated with S. lycopersici on July 28 th at a rate of 500,000 spores/acre using a Solo backpack sprayer. Commercial fungicides were applied according to label recommendations and compost teas were made at a 10:1 water:compost ratio in SoilSoup™ compost brewers and applied at a rate of 220 gallons/acre weekly with a Solo backpack sprayer from June 19 th to August 13 th . Disease severity ratings were taken following a modified version of the Horsfall-Barrat scale (1945) . Weekly harvests began on July 29 th and lasted till September 2 nd when all green fruit was harvested. Fruit was sorted as marketable or unmarketable (diseased, cracked, or zippered). Six most recently matured leaves were harvested on July 10 th for nutrient leaf content analysis.
Results
There was a significant (P<.05) difference in total yield between the two treatments that contained Cu fungicide (No's. 2 and 4) and those that did not, resulting in a significant difference in marketable weight ( Table 1 ). Treatments that received Cu fungicides yielded 60% more marketable fruit than treatments that did not receive any Cu (Table 1) . Weather conditions this year were particularly favorable for Xanthomonas campestris pv. Vesicatoria (Doidge) resulting in an epidemic of bacteria spot prior to field inoculation with S. lycopersici. It was virtually impossible to distinguish between symptoms caused by X. campestris and symptoms caused by S. lycopersici on plant leaves in the field. Consequently, disease severity ratings in Table 1 are for both X. campestris and S. lycopersici. There was a significant (P<.05) difference in disease severity between treatments containing Cu and those that did not (Table 1) with the Cu treatments showing very little disease symptoms. Treatments that contained Cu fungicides had significantly greater amounts of Cu. Copper fungicide applications increased leaf Cu levels above the normal range between 5 and 20 mg kg -1 to levels that may be toxic to the plant (Rhoads et al, 1989) . However, increased Cu levels did not appear to decrease plant yield in this experiment. Both the conventional treatment and the Cu treatment received the same amount of Cu, however, there was a significant difference in leaf Cu levels between the two treatments. One possible reason for this could be that the additional fungicides in the conventional treatment could have interacted with the copper, decreasing the amount available for plant uptake. Research will be repeated in the summer of 2004 and a greenhouse experiment is planned to provide further information regarding the efficacy of commercially available organic fungicides and compost teas. 
